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(54) WET TRANSFER PRINTING PROCESS FOR THE COLOURATION OF 
CELLULOSE TEXTILE MATERIALS 

t 

(71) We, IMPERIAL CHEMICAL INDUSTRIES LIMITED, Imperial Chemical 
House, Millbank, London, SWIP 3 JF, a British Company do hereby declare the invention, . 
for which we pray that a paterit may be granted'to us, and the method by which it is to be 
perfonned, to be particularly described in and by the following statement: 

5 This invention relates to the cploufatibn of celliild^ textile materials by the process of wet 5 
transfer printing using a particiilaf class of reactive dyes^^^ which is valuable for this purpose. 

In the process 6t wet traiisfef printiiig an apjpropnate Hyestuff for the textile material 
concerned is incorporated into an ink which is then applied to a paper substrate using a 
conventional method of paf)er printing, after which the printed psiper is dried. ThcTesulting 

10 printed paper, which is commonly referred td as a transfer paper, is then placed in contact 10 
with the textile material, ■ the' printed siirfaice of the paiper being in contact with the textile 
• material; and the two are then heaited, whilst in cdiitact, in 'the presence of water vapour or 
steam." When transfer of the dyestuff is coniplete the paper arid textile material are separated, 
and the textile material;is then subjected to; a washing sequence. 

15 Dy estuffs containing f ibre-f eactive systems, i.e. the well known class of Reactive Dyestuffs 15 
can be applied to cellulo^ textile by the above process provided that an alkaline treatment is 
included'iii order that fixation of the reactive dyestiiff is obtained. This can be conveniently 
effe'ded by treating the cellulose texri^ ain aiqueoiis solution of an alkali prior to . 

transfer Being effedted: Such'a proce^^^ described arid claimed in British Specification No. 

20 1 227271. "However, the iise of reactive dyestuffs in, the prpces^ of wet transfer printing results 20 
in a niimber of ijroblems. Whilst the dyestuffe niust be siiffid reactive so that -adequate 
fixation (and hence good coiour value) is achieved '^^^ cellulose textile material in a 
reasonable processing time which is 'usually bf tHe orcler of 10 to 60 seconds, the. dyestuffs 
must be sufficiently stable so that they are'hdt'hydfo^^ at least not hydrolysed to any 

25 significant extent during their application to the paper of whilst the resulting transfer paper is 25 
stored, and during the actual transfer of the dyestuff from the transfer paper to the cellulose 
textfle ;material under the' hot, humid conditions. Specification No. 122721 disclosed that 
reactivb dyestuffs containing chloro- or bromp-pyrimidinylamino groups can be used in the 
process, but such dyestuffs, whilst haying adequate stability, are only of low reactivity on 

30 cellulose textile materials so' that adeqiidte Nation in a reasonable time cannot be achieved 30 
unless the cellulose textile material, after transfer has taken place, is subjected to a separate 
steaming treatment. 

It has been found that this disadvantage can be overcome by the use of reactive dyestuffs 
which contain a difluorochloropyrimidinylamino group. 
35 According to the present invention there is provided an improved process for the coloura- 35 
tion of cellulose textile materials which comprises: - 

(a) printing paper with an ink containing a reactive dyestuff having a difluoroch- 
loropyriraidinylamino group, and thereafter drying the paper, 

(b) mipregnating a cellulose textile material with an aqueous solution of alkali, 

40 (c) contacting the printed paper with the impregnated cellulose textile material, the printed 40 
surface of the paper being in contact with the cellulose textile material, and heating the two 
whilst in contact at a temperature above SO^'C, 

(d) separating the printed paper and the cellulose textile material, subjecting the cellulose 
textile material to a washing sequence, and finally drying. 
45 The actual process of transferring the dyestuff from the printed paper to the cellulose 45 
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; -:ittexf4^_ can be carried out by batchwise and continuous modes of operation. Thus for 

: batfenwise operation a piece of the transfer paper (i.e. the printed paper obtained by stage (a)) 
' i§,:piace4 in contact with a pit^ce of cellulose textile material which has previously been 
' iffipregna^^^ with an aqueous solution of an alkali, and the two tiien placed together in a 
5 -V^qpres^^^ has been heated to the appropriate^ teniperature, for. the requisite time. The 5 
^i^i^^'^^ 'Cellulose textile material is then separated ^from -the usfed transfer paper and 
'^^ J^H^'MBjected to a washing sequence. v v- 

^r^vfln ra continuous mode of operation the transfer paper and the cellulose textile material 
WKch has been impregnated with the aqueous solution of the alkali are brought into contact 
10 together before being passed round a rotating heated calender, after which the two are 10 
separated and the cellulose textile material subjected to the washing sequence. When usmg 
such a calender the speed of rotation and the diameter of the calender are such that adequate 
transfer and fixation of tljie dyestuff is^obtained during .thes time that any particular portion of 
the cellulose textile nlaterial is iii contiact with the calender. A particularly valuable machine 
15 on which the transfer and subsequent washing sequence can be carried out in a continuous 15 
. mjanner is the "Dewprint'V Machine which is available from -Dinting Engineering Ltd 
...(Dewprint is a trade/mairl<;).,r ; , ^ /; , - 

\'J . Ip cases wher^- the reactiy^ dyestu^ js j^ery highly reactiye there is .a possibility that too 
much alkali in the textile m^tferi^^tt^ Hydrolysis pf a portion of the dyestuff 

20 . before, it can reaCt^wth.tKe c^^^^ ca^^^'tfie, cojiceHtratiojoi alkali ip the aqueous 20 

..jimj^i^gnkfipn 

.ptocess|day be ojiiifed^, an alkmi trea^ applied 

25 . ^IJie reactive dyestufg; used^^^the.pjpcesst myenti05:can be dyestuffs of any of the 25 
: : , ^ -ra&e^t^on^ dasses,tsuchri^^^ 'ai^o' idyestuffs, 

. anmf^quinohe/nitrb,.phthalocy^ con- 

. pounds and are obtaiqj^d, ipr ex^jple^ py..re^cgng,thej.(Jqrre,|ppi^4^ a 
30 ,j,.priniaryvor secondary" 30 

Itbev inks iised tOfptitain the.^^ papCTS.tc9nsist essentia^ reactive dyestuff or 
; .dyi^s^uffsTas preyioiisly^deJSn^^ soluble. 

^< ^ 8^^f,W^^^9M^§ f:.^^^ ^Jghatic alcphol, a 

35 . hydrocarbon, a Ketone qj^an^ster ^or a jnixture.otone or more of such liquids), m which case 35 
, V'a bi^^^ i|-spl]i^le m.t^^^ Uqijid.^Pjefeped bin^^^ sugh inks are alkyl 

jcellidoises siipK as 

The resulting inks can be applied to a paper ^substrate on any of the conventional equip- 
I'nient used for printing p^per lising aqueous or solvent based inks. 
40 \ Tlie aqueous solution of the sdkali jpr^erably poiitains from 0.5 to 1.0% by weight of an 40 
alkali such as sodium bicarbonate, sqdiurri carboriaite, sodium hydroxide or potassium carbo- 
\ . r4^e. lf desired the said aqueous spl^^^^^^^ 

' W aifd/ or fixation of reactiye ^yestuffs, such as urea, sodium m-nitrobenzene sulphonate and 
, ; terUaiy amines sudh as 2;^.^ 
45 . ^ . Thetwasb seiquehq^ tp_y/hich,ffi^ printed <^ is finally subjected can 45 

. consist of ainy desired. number pt :steg§,.^Qnexsm a. rinse^ (X)ld .water, followed by 
•^soaping" in^a'hbt'aqueous solution of soap or a syhflietic detergent^ abja^a fiia^l xmse m cold 

water.,,... . . -:,r-r.>7 r . v-- -r^-^.- ''.^r^T^^y. ' 

If desired instead of using 'a.'40ft%jC^liulbs^ niateriail there can b(^ lised a union 

50 consisting oLa mixture of cellulose and syiitlietic fibres, preferably aromatic polyester fibres. 50 
In this event, in order that the synthetic fibres^ are , sim coloured, a disperse 

dyestuff or dyestuffs are alsp included' in' the iifik used to pqntpiepapeV^ s^ (c) I of the 
process. The colouration of such unions forms a further feature of me present inveiition. 
The aromatic polyester/celliilpse union may also be coloured using the reactive dyesti^ 

55 only, so that the polyester part of the union remains undyed. 55 
The disperse dyestuffs can be any of the disperse dyestuffs which are commercially 
available or which are described in, for example, the TTiird Edition of the. Colour Index 
(1971). Such disperse dyestuffe can be used in their commercially available forms which 
contain large amounts of water-soluble dispersing agents, or if preferred, particularly in the 

60 case of solvent based inks, they are used in concentrated form (i.e. they are free from such 60 
dispersing agents). A particularly valuable class of disperse dyestuffs for use ui the process are 
those which contain at least two carboxylic acid ester groups, as any unfixed dyestuff on the 
textile material can be readily removed by treatment in a warm aqueous solution of an alkali 
without detriment to the reactive dyestuff used for colouring the ceUulose fibres. When using 

65 this preferred class of disperse dyestuffs in the process it is preferred that the washing 65 
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sequence includes a rinse in an aqueous solution of an alkali having a pH above 8 and a 
temperature in the region of 50** to 85 ""C, 

Examples of this preferred class of disj^erse dyestuffs are given in, for example, British 
Application No. 14783/74 (Serial No. 1456586). 
5 When using mixtures of disperse and reactive jclyestuffs in the process it is preferred that the ^ 
two types pf qyestuffs are so selected and are usra in such relative amounts that the twb types 
of fibre^prcsent .m t^^^ coloured to the same hue arid to the same depth of shade. 

By tlie process of the invention cellulose textile materials and unions of cellulose fibres and 
synthetic fibres, preferably aromatic polyester fibres, are coloured in a wide variety of sh ades, 
10 in which there is excellent reserve of any unprinted portions thereof, and the resulting 
colourations have excellent fastness properties. 

' The ihyention is illustrated but not limited by the following Examples in which the pans 
and pcrceritkgcs are by' weight,' " . . 

Example 1 y ' ' ^ 

15 An ink is jirepared by dissolving 5 parts of the tetrasodium salt of the copper complex of 2- 
fe'-hydroxy-4'- [l^-methoxy- S^-sulpho-S"- (difluorochloropyriniidinylamino) phenylazo] 
phenylazd^-l-naphthpl-?: 6: 8-trisulphonic acid in 25 parts of water and then addmg 70 parts 
of a 5 % aqueous solution of sodiiiitn alginate. The resulting ink is then screen printed on to the 
glazed side of a 70 ©n/sg.metre bleached Kraft paper, and^the piaper is then dried. (Kraft is a 
20 trade ihl^); ' ' ? \ ! ' 

• . . A mercerised woven cotton cloth i^ impregnated to 60% retention in an aqueous solution 
containing 1^0% of sodium carbonate and 5.0% of urea, and the impregnated cloth and 
printed paper are then continuously fed in contact round the heated cylinder of a "Dewprmt" 
wet transfer printing machine, the time of passage being 60 seconds and tiie temperature of 
25 the cylinder being 1 1 5- 1 20**C. After passage rouiid the cylinder the cottonxloth is sepsurated ^ 
; from the Mper,'is rinsed in cold w^ter, treated for 10 minutes in an 0.3 % aqueous solution of 
a synthetic detergeint at 100'' C, rinsed, again in water, and is finally dried. 
, A navy bliie print is thereby obt^ir^^^^ , . 

. Exarnple 2 ' - - . • ^ . 

30 An ink. is prepared by mixing together 50 parts of a 10% aqueous dispersion of 
2-aceW^^ -4'-nitroazobenzene, SOpartsof 

urea7 350 parts of a 5% aqueous solution of sodiuni.alginate and 525 parts of water, and then 
adding .25 parts of the tris^odium . salt of 2-[ l'-sulphp--5'- (difluorbchloropyrimidinyl- 

. • aminbm^thyl) napthth-2'-^^^ ^ -ac 

35 The ink is then printed on to,the glazed side of a 55^/sq.metxe bleac^ Kraft paper, and 
the paper IS (ined. '(Kraft is a tra^^^^^ ' ' - ; _ 

A 67:33 aromatic polyester/ cellulose. woven cloth is impregnated to 50% retention in an 
aqueous solution containing 1 .0% of sodium bicarbonate and 5.0% of urea, and the impre- 
gnated cloth and printed paper arelthen continuously fed whilst in contact round the heated 

40 cylinder of a "Dewprint" (Dewprint is a trade mark) wet transfer printing machine, the time 40 
of passage being 40 seconds, and the temperature of the cylinder being 115-120°C. After 
passage round the cylinder the cloth is separated from the paper, is rinsed in cold water, 
treated for 5 minutes in an 0.2 % aqueous solution of sodium hydroxide at 85^*0, rinsed again 
in water, and is finally dried. " 

45 A red print is thereby obtained. 
Example 3 

An ink is prepared by milling together 10 parts of the disodium salt of 1- 
(6' :8'-disulphonaphth-2' -ylazo) -2-acetylamino-4- (difluorochloro- pyrimidinylamino) ben- 
zene, 0.1 parts of an alkyl-aryl sulphonate having an HLB value of 11. 7± 1 available from 
50 Honeywilf Atlas Ltd, under the trade name G-3300. 4 parts of ethyl cellulose N7 and 1 85.9 50 
parts of toluene, and the viscosity is then adjusted to 20-25 seconds (No.4 Ford cup) by 
addition of a toluene solution of ethyl cellulose. The ink is printed on to paper on a gravure 
jMinted machine. The resulting printed paper is then used to colour a mercerised woven 
cotton cloth as described in Example 1. 
55 A yellow print is thereby obtained. 55 

WHAT WE CLAIM IS: 

1. A process for the colouration of cellulose textile materials which comprises:- 
jfr-v : (a^) -sprinting paper /.with a containing a reactive dj^estuff having a difluoroch- 

. lorojp\TOiiidxnylamIn6Lgr6up;;jaL^ 
^^60 : (b)^^^^B5^aiin^a cellulose t^Mileriaateria^ of alkali, «0 

~ (c) -cdntactiiig the printed paper Witii th^irapTdigni^S^ the printed 

surface of the paper being iiTcontact with the cellulose textile material, and heating the two 
whilst in contact at a temperature above 80°C, 

(d) separating the printed paper and the cellulose textile material, subjecting the cellulose 
65 textile material to a wadiing sequence, and finally drying. 65 
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2. A batchwise jprocess ^ claimed in claim 1 wherein pieces of painted tfansferpaper and 
alkali-impregnated cellulose textile maten^'are contacteid in k press. 

3. A continuous process as cia^ claim 1 whereiii printed transfer paper and 
alkali-impregnated cellulose textile niaterial are brought into contact together before being 

5 'passed rouiid a rotating heated cdendarl 5 
"; 4. A process as claijiiiid in ahy'otfe of claims 1 tp:3 ^yhe^rein.;the transfer printing ink 
r '^c6mpnses a reactive d^^^^ cWim 1/a binder and a liquid medium 

' • m which the bin^^ " ; . / . . . . '\. 

' ^ 5 . A process ad daimedm claim 4 wherein the liquid medium' is watpr and the binder is 
lO' '^dium alginate. ' . ; . *: 10 

.6.., A process as claimed in^claim 4 whereiii Hip liquid medium is an oi-gariic liquid. 
' t. ' A process as daimed in claim 6 whereiii the organ^t liquid is an ;aliphiatic alcohol, a 
hydrocarbon, a ketone or an ester, or a mixture of two 6'r more of sucK llquijds. ,"'^^^' V 
, 8. A process as ^claimed in claim 6 pr claim 7^ wherein the binder is.ai? alkyl Cellulose. 
15 ' '!'!9!'^JA pi^oicesfela^^^^^^ or 15 

I. ' 10. Aprbcessasiaainiedihanyottebf d^mS 1^^^ 
" £raih 6;§ io ; — ^ ' • 

. * '11 ; • ' A process as claimed in daixti* 10 wherein' the alkali i^ sodium bic^bonate', sodium 
20 carbonate, sodium hydroxide or potassium carbonate. ' 20 

. . ^l": Aprocef s as.d^rned in any one. of plaims.l^to 1 1 wherjein, in place of ^00% cellulose 
\ textile material the^ ii^ usea' a union consisting of a mixture of cellulose ana aromatic 
polyester fibjrei and the printing ink includes a disperse dyestuff or dy^estuffe^to isirnijltane- 
" '^^obaS^^coiotif the^attiHmtfc . \ ^ '1' ' :V ^ 

25 : A process as clain^^^^ wherein the disperse dyestuff containd at least two 25 

' cafboxylic acid^.esteKgt _ , , . . . ,. . . .V - 

14. A process as dainiied in claim 1 3 whereiii the washing sequence iricludes.a rinse in an 
aqueous solution of an alkali havmg a pH above 8 and a tepiperature in the regiooi of 50** to 

30 '1' ' 151'' 'A 'prbMs^ as daimed v^M^ pii'e of :ciairiis 1 2* toi 4 wfierein t^e reactive and disperse 30 
-dyestuffe ^iie.sefe^ejdimdused %p types of fibres present in 

the unioiis ^re! coloured tb t^eJsam^'h^^^ this ^saine depth of sl^acle.' ;] 

' • 1 6. A prbce^^ for the c61&tiirStio|^ bf celM&e textile material^ sub'st^ntially as hereinbe- 
fore described in.the fpregpi%E^|pplei7;;7.^^ ; . ',::l:^f]:.[ ' - V j"^-'. : : ' 

-is 17. Cellulose textile materials wKeAiever coloured by a pjbcess as claimed in any one of 35 
the preceding cla?m$, ... ... . . , \ . . 

: Agents fpr the Apphcants , 
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